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1. OBIIIASI XAPAKTEPUCTHUKA YYEFHOM JJUCIUTLJINHBI

OYA.10MATEMATHUKA

1.1 MecTo AMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMal

HuctummuaaOVYJ[.10 Matemaruka BXoauT B oOmieoOpaszoBarenbHblil 1uka [ITICC3
Kak o01ast yueOHast AuciuIuinHa (mpouibHas).

PaGouas mporpamma y4eOHOUM TUCHUILTAHBI SBISETCS YaCThIO MPOTPaAMMBbI TIOJTOTOB-
KM CHEIUAINCTOB CpelHero 3BeHa no crnenuanbHoctu 21.02.02 Bypenue nHeTsHBIX U razo-
BBIX CKBA)KUH

1.2 eab 1 niIaHUpPyeMble Pe3yJabTaThl 0CBOCHUS M CIUIIMHBI:

Copaeprkanue mporpaMMbl HalIpaBJI€HO HA JOCTHKEHHUE CIEAYIOIIMNX LEeH:

— o0ecnedeHue cHOpMUPOBAHHOCTHU MPEACTABICHUN O COLUANBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MATEMAaTUKH;

— obOecniedeHne chOPMHUPOBAHHOCTH JIOTHYECKOTO, aITOPUTMUYECKOTO U MaTeMaTH-
YECKOI'0 MBIIUICHHUS;

— o0ecrniedeHue chOpMUPOBAHHOCTU YMEHUN NMPUMEHSITH MOJyYEHHbIE 3HAHUS MpU
pEeUIEHUH Pa3InYHbIX 33/a4;

— ofOecniedyenue cHhOPMHPOBAHHOCTHU TMPEACTABICHUI O MaTeMaTHKe KaK 4acTu 00-
IIEYEIOBEYECKON KYJIbTYpbl, YHHUBEPCAIBHOM S3bIKE HAyKH, IO3BOJISAIOIIEM OIMCHIBATH M
U3y4aTh pealibHbIE TPOLIECCHI U SIBJICHUSI.

OcBoeHue coaepkanus yaeOHON TUCIUIIIMHBI «Maremarnka» o0ecreunBaeT A0CTH-
KEHUE 00YJArOIIUMHUCS CICAYIONINX PEe3yIbTaTOB:

JUYHOCHBIX.

— c(hOpMUPOBAHHOCTH MPEJCTABICHUN 0 MATEMATHKE KaK YHUBEPCAILHOM SI3BIKE
HAyKH, CPEJICTBE MOJICTUPOBAHUS SIBIICHUN U MIPOLIECCOB, UAEAX U METOJIaX MAaTEMATUKH;

- [TIOHUMAaHHE€ 3HAYMMOCTH MAaTE€MATHKHU JUIsl HAYYHO-TEXHUYECKOIrO Iporpecca,
c(OpMUPOBAHHOCTh OTHOLIEHHUS] K MaTeMaTHKe KaK K 4acTH OOIIeYeNIOBEYECKOW KYIbTYpPbI
yepes 3HAKOMCTBO C UCTOPUEH pa3BUTHS MATEMATUKH, IBOIIOLIMEN MAaTEMaTUYECKUX UIEH;

- pa3BUTHE JIOTUYECKOTO MBIIUIEHHUS, TPOCTPAHCTBEHHOTO BOOOpaKeHHUs, ajro-
PUTMHUYECKON KYJIbTYpPbI, KPHTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM JiIsl OymyIiei
npodecCHOHATBLHOM 1eATeNbHOCTH, VIS POIOJDKEHUST 00pa30BaHMs U cCaMOOOpa3OBaHMS;

- OBJIaJICHHE MAaTeMaTUYECKUMHU 3HAHUSMU M YMEHUSIMHU, HEOOXOAUMBIMU B TO-
BCEJITHEBHOMW JKWU3HU, JJISI OCBOCHHUSI CMEXHBIX €CTECTBEHHO-HAYYHbBIX AUCLUIUIMH U JUCLUII-
JUH NPO(HEeCCHOHAIBHOTO LUKJIIA, JUIS MOJIyuYeHHUs] 00pa3oBaHMsl B 00JIACTsIX, HE TPEOYIOIUX
yTIyOJICHHON MaTeMaTH4eCKOW MOATOTOBKH,

- TOTOBHOCTh U CIIOCOOHOCTHh K O0OPa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHUIO,
Ha MPOTSHKEHUH BCEH JKM3HM; CO3HATEILHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHHIO KaK
YCJIOBHIO YCTICIITHON MTPO(ECCHOHAIBHON U 00IIIECTBEHHOM JIeATEeIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTH K CAaMOCTOSITENIbHOW TBOPYECKON U OTBETCTBEHHOM
JesATEIbHOCTH;

- TOTOBHOCTb K KOJUIEKTUBHOM padoTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B 00-
pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, yd4eOHO-UCCIe0BATENBCKOM, MPOSKTHOM U IPYTUX
BHJIaxX JACSITENbHOCTH;

- OTHOIICHHE K MPO(ecCHOHATEHON ASSITENFHOCTH KaK BO3MOKHOCTH YJacTHsI B
pEIICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IEHAIIMOHAIBHBIX TPOOIIEM;
MemanpeomemHublX:

- YMEHHUE CAMOCTOSITEIbHO ONPEETSATh LETU ACSITEIbHOCTA U COCTABIISITh TUIAHBI
JeATEIbHOCTH; CaMOCTOSITEIbHO OCYILECTBISATh, KOHTPOJIMPOBATH U KOPPEKTHPOBATH JI€si-
TEJIBbHOCTB; UCITOJIB30BAaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTUKEHUS TOCTABICHHBIX LIeJIEH 1



peanu3aniy IIaHOB JeSITeIbHOCTH; BEIOUPATh YCIICUIHBIE CTPATETUH B PA3JIMYHBIX CUTYyallU-
AX;

- YMEHHE TPOAYKTUBHO OOIIATHCS M B3aWMOJICHICTBOBATh B MPOLIECCE COBMECT-
HOW JEATeNBHOCTH, YYUTBHIBATh MO3UIMU JPYIHX YYaCTHHKOB AEATENBHOCTH, 3(PPEeKTUBHO
paspeuatb KOH(IJIUKTHI,

- BJIJICHUE HABBIKAMH TTO3HABATEIBHON, y4eOHO-MCCIEI0BATENbCKOM U MTPOCKT-
HOHM JeSITEeNbHOCTH, HaBBIKAMHU Pa3peIICHHs MPOOJeM; CIIOCOOHOCTh U TOTOBHOCTH K CaMo-
CTOSITEILHOMY TIOMCKY METO/IOB PELICHMs NMPAKTHUYECKUX 33a/ad, MPUMEHEHUIO Pa3JInYHbIX
METO/IOB TIO3HAHHUS;

- TOTOBHOCTb W  CIIOCOOHOCTh K  CaMOCTOSITEIbHOH  MH(OPMAIMOHHO-
NIO3HABATELHOM JEATENbHOCTH, BKIIOYAsi YMEHHE OPHUEHTUPOBATHCS B PAa3UYHBIX HCTOYHH-
Kax MH(pOPMAINH, KPUTUIECKH OLCHUBATh M HHTEPIPETHPOBATH HHPOPMALIHIO, ITOTYIaeMYIO
U3 PA3IUYHBIX HCTOUHUKOB;

- BJIJICHUE S3BIKOBBIMU CPEJCTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO M3J1araTh
CBOIO TOYKY 3pEHHS, HCIOIb30BaTh a/1KBAaTHBIC S3BIKOBBIEC CPEJICTBA;

- BJIaJIcHHE HAaBBIKAMHU IO3HABATEIbHON pedeKCHM KaK OCO3HAHMS COBEpIIac-
MBIX JIEHCTBHI M MBICIUTEIBHBIX MPOLECCOB, UX PE3yIbTaTOB M OCHOBAHUI, IPAaHHI] CBOETO
3HAHMS ¥ HE3HAHUS, HOBBIX ITO3HABATEIBHBIX 33/1a4 U CPEICTB ISl UX JOCTHKCHUS;

- EJICEYCTPEMIICHHOCTD B TIOUCKAX M MPUHATUU PELICHHUH, COOOpa3UTENbHOCTh U
UHTYHUIMS, PA3BUTOCTh IMPOCTPAHCTBEHHBIX IPEICTaBICHUH; CHOCOOHOCTh BOCHPUHUMATH
KpacoTy ¥ TapMOHHIO MHUPA;

NPeoOMemHbIX.

- cpOpMUPOBAHHOCTH MPEACTABICHUH O MaTeMaTHKe KaK YacTH MHUPOBOH KyJIb-
TYpBl 1 MECT€ MaTeMaTHKU B COBPEMEHHOI LMBMIIM3ALINH, CIIOCOOAX OMUCAHMs SBJICHUN pe-
AJIFHOTO MHPa Ha MaTEMaTHYeCKOM SI3bIKE;

- cOPMHUPOBAHHOCTH IMPEICTABICHUH O MAaTEMaTHYECKUX IMOHATHIX KaK BaxK-
HEHIINX MaTeMaTUYeCKHX MOJENIX, MO3BOJSIONIMX ONMUCHIBATH U U3y4YaTh pa3HbIe MPOLECCH
U SIBIICHHS; TOHUMaHUE BO3MOXXHOCTH aKCHOMAaTHYECKOTO TIOCTPOCHHS MAaTEMAaTHYECKUX TEO-
puii;

- BJIaJICHUE METOJIaMH JIOKa3aTeJIbCTB M AJITOPUTMOB PEHICHUs, YMEHUE UX MPH-
MEHSATh, IPOBOANTH JIOKA3aTeIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/a4;

- BJaJICHUE CTAaHAAPTHBIMU TNPHEMaMHU DPEUICHUS PalMOHAIBHBIX M HMPPALUO-
HaJIbHBIX, TIOKA3aTENbHBIX, CTENICHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUH M HEPaBEHCTB, UX
CHCTEM; MCIIOJIb30BAaHNE TOTOBBIX KOMITBIOTEPHBIX ITPOTPaMM, B TOM YHCJIE JUIS TIOMCKA ITyTH
pelLIeHHs U WILTIOCTPAIMK PELICHNUs YpaBHEHUH U HEPABEHCTB;

- cpOpMUPOBAHHOCTH NPEACTABICHNN 00 OCHOBHBIX IMOHATHUSIX MaTEeMaTHYECKO-
TO aHaIM3a U WX CBOMCTBaxX, BIaJCHNE YMEHHEM XapaKTepH30BaTh MOBeIeHUE (PYHKINH, UC-
N0JIb30BaHKE TIOTYYEHHBIX 3HAHUHN /711 OMMCAHUS M aHAJIN3a PEeaTbHbBIX 3aBUCMOCTEH;

- BJIaJICHUE OCHOBHBIMHU IMOHATHSMHU O IUIOCKHX M HMPOCTPAHCTBEHHBIX I€OMET-
puyeckux (urypax, MX OCHOBHBIX CBOICTBax; c(hOpMHPOBAHHOCTH YMEHHS pacllO3HaBaTh
reoMeTpuueckue (pUrypsl Ha yepTrexax, MOJENIX U B pealbHOM MHpE; IPUMEHEHHE U3y4YeH-
HBIX CBOMCTB reoMeTpHuecKuX (Guryp u GopMys Ui pelIeHUsS TeOMETPHUYECKHUX 3a7ad U 3a-
Jlay C MPaKTHYECKUM COJIEP’KaHHEM;

- cpOpMUPOBAHHOCTH MPEACTABICHUN O MPOIECCaX M SBICHUSIX, MMEIOIINX Be-
POSITHOCTHBI XapaKTep, CTAaTHCTUYECKUX 3aKOHOMEPHOCTSAX B pEalbHOM MHpPE, OCHOBHBIX
MOHATHUSAX AJIEMEHTAPHON TEOPUH BEPOATHOCTEH; YMEHMI HAaXOAUTh M OILICHUBATH BEPOSITHO-
CTH HACTYIUICHHS COOBITHH B MPOCTEHIINX MPAKTUYECKUX CUTYallUsSX U OCHOBHBIC XapakTe-
PUCTUKH CITy4aifHBIX BEJIMYUH;



- BJIaJICHHE HABBIKAMH UCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOrpamMM IpU
pelLIeHNH 3a1au.

B pe3ynbrare ocBoeHUs y4eOHON NUCIUTIIHHBI 00yUYaIONTUIICS TOJDKEH YMETh!

Anredpa

- BBINOJIHATE apU(PMETHYEeCKUe JEHCTBHs, COYeTas YCTHbIE W NHCbMEHHBIC
IPUEMBI, IPUMEHEHUE BBIUYMCIUTEIBHBIX YCTPOWCTB; HAXOJUTh 3HAUYECHUS KOPHS HATypajb-
HOMW CTENEeHH, CTENEHH C pallMOHAIbHBIM I0Ka3aTelleM, JJorapu@ma, UCroib3ys Ipu Heo0Xo-
JUMOCTH BBIYHMCIMTEIbHBIE YCTPOWCTBA; MOJIb30BATHCS OLIEHKOM M MPHUKHUIKON MpU MpPaKTH-
YECKHX pacyeTax;

- MPOBOJUTH MO M3BECTHHIM (opMysaM M IpaBuiaM HpeoOpa3oBaHUs OyKBEH-
HBIX BBIPAKCHHM, BKIIOYAIOUINX CTENEHH, pajuKajbl, JOrapu(Mbel U TPUTOHOMETPUUYECKHE
byHKINH,

- BBIYUCIIATh 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXECHUMU, OCYLIECTBIISS HE-
00XO0MMBIE MTOJICTAHOBKHU M NPE0OpPa30BaHHUS;

- UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUA U YMEHMSI B IPAKTUUECKON J1eATENbHO-
CTH U TIOBCEAHEBHOM XKHU3HM IS

- MPAaKTUYECKHX pacueToB Mo (opmynam, BKIOYas (OpMyJbl, CoIepKaliue
CTETICHH, PaIHUKaJIbl, JOrapu(Mbl U TPUTOHOMETPHUECKUE (QYHKIIMU, UCTIOIB3Ys MPH HEOOXO-
JUMOCTH CIIPaBOYHBIE MaTepHaJIbl U MPOCTEHIINE BBIYUCIUTENBHbBIE YCTPONUCTBA.

DOyHKUUM U rpapuku

- OIpeNeNIATh 3HadeHWe (QYHKLIMU IO 3HAYEHHMIO apryMEHTa IpU Pa3IUYHBIX
crioco0ax 3aaHus (QyHKIUH;

- CTPOUTH rpauKK U3yUYECHHBIX (PYHKITHH;

- OIUCBIBATh O TpaUKy MOBEIEHHE M CBOMCTBA (YHKLMH, HAXOAUTH IO Ipa-
¢buKy GyHKIIMN HauOOJIBIITHNE U HAUMEHBIIINE 3HAYCHNS,

- pelarb ypaBHEHMs, IPOCTEHIINE CUCTEMBl YPABHEHUM, UCIIOJIb3Ysl CBOMCTBA
byHKIUH 1 uX TpaduKy;

- UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUA U YMEHMSI B IPAKTUUECKON J1eATENBbHO-
CTH U TIOBCEAHEBHOM XKU3HM IS

- OIKCAHMSI C TIOMOIIBI0 (PYHKUIMN Pa3TUYHBIX 3aBUCHUMOCTEH, MPEICTaBICHUS
uX rpadUuecKu, UHTEPIPETAH IPadUKOB.

Hayana maTeMaTH4eCKOro aHAJIN3a

- BBIUUCIIATh MPOU3BOJIHBIC AJIEMEHTAPHBIX (YHKIUH, MCIOIB3YsI CIpaBOYHBIC
MaTepHabl;

- UCCIIeIoBaTh B MPOCTEHIINX CIy4asx (PYHKIMHM HAa MOHOTOHHOCTb, HaXOAWUTh
HauOOJIbIINE U HAUMEHbIINE 3HAaUeHUs! QYHKIUN, CTPOUTH rpa)Ku MHOTOWICHOB C UCIOJb-
30BaHMEM amapara MaTeMaTHYeCKOro aHAJIN3a;

- UCIOJIb30BATh MPHOOPETEHHBIC 3HAHUA U YMEHHSI B MPAKTHUECKON J1EATEIBHO-
CTH U TIOBCEHEBHOM KHU3HH IS

- peleHys MPUKIIAAHBIX 3a/1a4, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U (PH-
3UYECKHMX, HA HAUOOJbIINE M HAaUMMEHBIINE 3HAYEHUs, HA HAXOXKJICHUE CKOPOCTU U YCKOpe-
HUSL.

YpaBHeHUsI 1 HEPABEHCTBA

- pemarh pandoHaJbHBIC, MOKa3aTeNbHbIE M JOTapU(pMHUUECKUE YpaBHEHHS WU
HEPaBEHCTBA;

- COCTABJISATh YPABHEHUS 110 YCIIOBUIO 33/1a4H;

- UCIOJIb30BATh JUIsl MPUOJIMKEHHOTO PEUIEHUs YPAaBHEHUN M HEPABEHCTB I'pa-
buyeckuii METOT;
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- n300pakaTh Ha KOOPIMHATHOM TJIOCKOCTH MHOXKECTBA PEIICHUM MPOCTEHUIINX
YpaBHEHUH U UX CHUCTEM;

- UCIOJIb30BaTh MPHOOPETEHHBIC 3HAHNUSA U YMEHHSI B MIPAKTHUECKON J1EATEIBHO-
CTH U NTOBCEAHEBHOMN )XKU3HU JUIS:

- IIOCTPOEHHUSI U UCCIEA0BaHUS MTPOCTEUIINX MATEMAaTUYECKUX MOJIEIIEH.

J1eMeHThl KOMOMHATOPUKHU, CTATUCTUKH U TEOPUHU BEPOSTHOCTEH

- pemarp npocreiiime KOMOMHATOPHBIE 3a[1aud METOZOM Iepedopa, a TaKkxke ¢
UCTIOJIb30BAHUEM U3BECTHBIX (POPMYIL;

- BBIUUCIIATH B MPOCTEUIINX CIIydasix BEPOATHOCTH COOBITUI Ha OCHOBE MOJICYE-
Ta YKUCJIa UCXOJIOB;

- UCIOJIb30BaTh MPHOOPETEHHBIC 3HAHUSA U YMEHHSI B MPAKTHUECKON J1eATEIBHO-
CTH U NTOBCEAHEBHOM )XKU3HU JUIS:

- aHaJIM3a peajbHbIX YMCIOBBIX JIaHHBIX, MPEJICTABICHHBIX B BHUJAE AHATPamM,
rpauKoB;

- aHayn3a HHQOpPMAaLIMK CTATUCTUYECKOTO XapaKkTepa.

I'eomerpus

— pacrio3HaBaTh Ha 4YepTekaX U MOJENSX MPOCTPAHCTBEHHbIE (POPMBI; COOTHO-
CHUTb TPEXMEPHBIEC OOBEKTHI C MX ONMUCAHUSIMU, H300paKECHUIMHU;

- ONMMCHIBATh B3AMMHOE PACIIOJIOKEHUE NPSIMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE;

- aHAJIM3UPOBATh B MPOCTEHIINX CIIydasx B3aMMHOE PacloOXeHHEe 0ObEKTOB B
IIPOCTPAHCTBE;

- n300pakaTh OCHOBHBIC MHOTOI'PAaHHUKH U KPYIJIbIE TeJa; BBIMOJIHATh YEPTEKHU
10 YCJIOBUSIM 3ajiay;

- peniath IJIAHUMETPUYECKHUE W IPOCTEHIINE CTEPEOMETPUYECKUE 3aJadd Ha
HaXO0XKJCHUE TeOMETPUUYECKUX BEIWYHH (JIJIMH, YTJIOB, IUIOMIAJeH, 00HEMOB);

- HCIIOJB30BaTh NPH PEIICHUH CTEPEOMETPUUYECKHUX 3aJad IJIaHUMETPUYECKUE
(haKThl 1 METO/IBI;

- IIPOBOAMTH TOKA3aTEIbHbBIE PACCYKICHUS B XO/€ PEILICHNUS 3a/a4;

- UCIOJIb30BaTh MPHOOPETEHHBIC 3HAHNUSA U YMEHHSI B IPAKTHUECKON JIEATEIBHO-
CTH U NTOBCEAHEBHOM )KU3HU JUIS:

- uccienoBaHus (MOJIEIUPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTYyalluid Ha Oc-
HOBE U3YYEHHBIX (POPMYII U CBOKCTB puryp;

- BBIUUCIICHUS] O0BEMOB M IUIOLIA/IEH TMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeEI
IpY pelIeHUH NMPAKTHUECKUX 3a/1a4, UCIOJb3ys MPU HEOOXOAUMOCTH CIPAaBOYHUKHU U BBIYUC-
JIUTENIbHBIE YCTPOICTRA.

B pesymprare OCBOGHHS ~ y4eOHOH  AMCUMIUIMHBI — OOydYaroOUIMiics  JTOJKEH
3HATH/IMIOHMMATH!

- 3HAYEHHE MAaTEMaTU4YECKOW HAYyKU JUIsl PELIEHUS 3a]1a4, BOSHUKAIOLIUX B TEOPUU U
MIPaKTHUKE; IIUPOTY U B TO K€ BPEMsI OIPAHMYEHHOCTh NMPUMEHEHHSI MAaTEMaTUYECKUX METO-
JIOB K QHAJIM3Y U UCCIIEI0OBAaHMIO MPOIIECCOB U ABJICHUN B IPUPOJAE U OOILECTBE;

- 3HaU€HHE MPAKTUKU U BOMPOCOB, BOZHUKAIONIMX B CaMOil Maremartuke st GopMu-
pOBaHMs U PA3BUTHS MATEMaTUYECKOW HayKH; UCTOPUIO Pa3BUTHUS MOHATUS YUCIA, CO3/IAHUS
MaTE€MaTUYeCKOr0 aHaJIN3a, BOSHUKHOBEHMS U Pa3BUTUS T€OMETPHUH;

- YHHUBEpPCAIbHBI XapaKTEp 3aKOHOB JIOTMKM MaTEeMaTHYECKHX pACCYKIEHUH, HX
MPUMEHUMOCTH BO BCEX 00JIACTSAX YEIOBEYECKOU e TEIbHOCTH;

- BEPOSITHOCTHBIN XapaKTep pa3In4HbIX [TPOLIECCOB OKPYIKAOIIETO MUPA.


http://www.zakonprost.ru/content/base/part/670854
http://www.zakonprost.ru/content/base/part/670857

2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1 O0bem yueOHOM AMCHMILIMHBI U BUABI Y4eOHOI padoThl

Bun yaeOHO# paboThI O0bBem B yacax
O6beM 00pa3oBaTeIbHOM MPOrpaMMBbl 234
B TOM YHCIIE:
TeopeTnyeckoe o0ydyeHue 78
MPAKTUYECKHE 3aHATHUS 156
Ilpomesricymounan ammecmayusg popme IK3amena




2.2. TemaTnueckuii I1aH M copepxkanue yueOHou qucuuminuel OY/1.10 MATEMATHKA

HaunmeHnoBaHue Coaeprxkanue y4eOHOro MaTepuasa, NpakTHYeCKHUe 3aHATHSA O0bem
pa3/ieJioB M TeM 4acoB
1 2 3
1 | MaremaTuka B Hayke, TEXHHKE, SKOHOMHKE, HH(POPMALIMOHHBIX TEXHOJOIHUIX M MPAKTUYECKOH nies-
Beenenue TenbHOCTU. Llenu U 3a7aun u3ydeHuss MaTeMaTHKu npu ocBoeHuu npodeccuii CIIO u crenumansHo- 2
crei CIIO.
Pazgen 1. Anredpa 31
Copep:xxanue y4eOHOro MmaTepuaja
1 | Ilensle u pannoHaJIBbHbIE YUCIIA.
2 | JleificTBUTEIbHBIC YHCIIA. 2
3 | [IpuGnmkeHHbIC BHIYUCIICHHS.
Tema 1.1.
PasBiTHE HOHSTHS O 4 | KoMIUJIEKCHBIE YHCIIa.
_— IlpakTHyeckne 3aHATHSA _ 6
1 | Apudmernueckue neiicTBUS HaJ YHCIAMHU. 2
2 | Haxoxxnenue npuOInKEHHBIX 3HAYCHUH BEJTMYUH U MOTPEIIHOCTEH BBIYUCIICHUS (aOCOMIOTHOU M OT- 5
HOCHUTEJIHHOM)
3 | CpaBHeHHE YHCIIOBBIX BBIPAYKCHHI. 2
Copep:xxaHue y4eOHOro MmaTepuaja
1 | KopHu HaTtypanpHON CTENEHU U3 YKCiIa U UX CBOMCTBA.
2 CreneHu ¢ pallMOHAIBHBIMU MTOKA3aTeJISIMU, UX CBOMCTBA.
3 | CreneHu ¢ AeCTBUTEIBHBIMH ITOKA3aTENISIMHU, UX CBOMCTBA.
4 | Jlorapudwm. Jlorapudm uncna. 3
Tema 1.2. 5 | OcHoBHOE JIoTapu(hMUIECKOE TOKIECTBO.
Kopuu, crenenu n jo- | 6 | Jlecaruunsle u HaTypaibHble Jorapudmel. [IpaBuna gelictBus ¢ norapudmamu. [lepexon Kk HOBOMY
rapu(msi. OCHOBAHMIO.
7 | IIpeobpazoBanue anredpanyueckux BelpakeHH. [IpeoOpazoBaHme parMoHANbHBIX, HPPALIMOHATBHBIX
CTENEHHBIX, IOKA3aTeIbHbIX U JIOrapu(pMUYECKUX BBIPAKEHUH.
IIpakTHyeckue 3aHATHS 20
1 | Berunciienne u cpaBHeHHE KOpHEH. BhITTOTHEHNE pacyeToB C paauKalaMH. 2
2 | Pemenune uppannoHaibHbIX YPaBHEHUH. 2




3 HaxoxneHnne 3Ha4yeHnil CTENEHEN ¢ paliMoOHaIbHBIMU MOKa3aTtessiMu. CpaBHEHHE CTENICHEH. 2
4 | IlpeoOpazoBaHue BEIpRKEHUH, COIEPKAIIMX CTENEeHU. Penlienne nokas3areabHbIX YpaBHEHUH. 2
5 Pemenue npukiagHbIxX 3aa4. 2
6. | Haxoxxnenue 3Ha4eHH oraprdma 1mo npou3BoJILHOMY OCHOBaHHUIO. [lepexos oT 0THOrO OCHOBaHUs 2
K IpYroMmy.
7. | BeruucneHnue u cpaBHEHUE JIOrapu(MOB. 2
8. | JlorapmdmupoBaHue U TOTCHIIUPOBAHKNE BBIPAKCHUH. 2
9. | [IpubnmxeHHBIC BRIYMCIICHHS W PEIICHUS TPUKJIAIHBIX 3a/1a4. 2
10. | Pemenue norapupMu4ecKux ypaBHECHHA. 2
Pa3nes 2. OcHOBbI TPMTOHOMETPHH 29
Copep:xxanue y4eOHOro MmaTepuaja 1
Tema 2.1. OcHoBubie |1 | Panuannas mepa yriia. BpamarensHoe aBmkeHne. CuHyc, KOCUHYC, TAHT'€HC M KOTAHI€HC YHUCIIA.
NOHATHUSA IIpakTHyecKue 3aHATHS 2
1 | Paauanubiii MeTOT M3MEPEHHUS YTII0B BPAILIEHUS U CBSI3b C ITPAlyCHON MEpOM. 2
Conepxanue y4eOHOro MaTrepuasa
1 | ®opmynsl npuBeaeHus. @opmMyibl yaBoeHHs. DOpMyIIbI TOJOBUHHOTO YTJIa. 1
Tema 2.2. OcHoBHbIe | 2 | DOPMYIBI CIOKEHUSI.
Tpuronomerpuyeckue | [lpakrnuyeckue 3aHTHA 4
TOXKIeCTBA 1 | OcHOBHBIE TPUTOHOMETPUUECKHUE TOKIECTBA. 1
2 | ®OpMyIIBI CIIOKCHHUS. 1
3 | ®opmysbl YIBOSHUSI. 2
Conepxxanue y4eOHOro Marepuasa
Tema 2.3. Tpeo6paso- 1 E}I:'eo6paSOBaHI/Ie CYMMBI TPUTOHOMETPUUYECKUX (YHKIIMI B MPOU3BEIECHUE U NPOU3BEICHUS B CyM- 1
BAHM MPOCTEHIIMX 175 Bripaxkenue Tpuronomerpuiyecknx QyHKIMN Yepe3 TaHT€HC MOJOBUHHOTO apTryMEeHTa.
TPUTOHOMETPUYECKUX
N IIpakTHyecKue 3aHATHSA _ 8
1 | IIpeoOpa3zoBaHre CyMMBI TPUTOHOMETPUUECKUX (DYHKITMI B TPOU3BEICHHUE. 4
2 | [IpeoOpazoBanme MPOU3BEACHHUS TPUTOHOMETPUUECKUX (DYHKITUH B CyMMYy. 4
Tema 2.4. Tpurono- | Coaepkanue y4eOHOro MmaTepuaJia
Merpudeckue ypaB- | 1 | Ilpocreiimmie TpUroHoMeTpuyecKie ypaBHEHHUS. 2

HCHUSA M1 HCPABCHCTBA

2 | IIpocTteiinme TpuroHoMerpuyeckiue HepaBeHCTBA. OOpaTHBIC TPUTOHOMETPHUUECKUE QYHKINU. ApK-
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| CHHYC, apKKOCHHYC, apKTaHT€HC.

IIpakTHYeckue 3aHATHSA 10
1 | IIpocreiimme TPUTOHOMETPUIECKUE YPABHECHHS. 4
2 | IpocTeiinie TpUroHOMETPUYECKHE HEPABEHCTBA 4
3 | OOpaTHbIC TPUTOHOMETPUYECKHE (DYHKIIMHU: apKCUHYC, ApKKOCHHYC, apKTAHTCHC. 2
Pa3nes 3. @yHKk1MM, MX CBOICTBA U rPaUKH 18
ConepxaHue y4eOHOro Marepuasa
1 | ®ysknuu. O6nacTh onpeneaeHus U MHOXKECTBO 3HaUYCHHM; Tpaduk QyHKIINH, TocTpoeHue rpadukoB
(GyHKUINH, 33/1aHHBIX Pa3IMYHBIMHU CIIOCOOAMHU.
CpoiictBa (QyHKIMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTb, MEPHOAUUYHOCTD.
ITpomexyTkH Bo3pacTaHus U yObIBaHMSA, HAaUOOJIbIIIEe U HAUMEHbBILIEE 3HAYCHUS, TOUKH IKCTPEMyMa. 1
I'papuueckas unrepnperanus. [Ipumepsl pyHKIIMOHANBHBIX 3aBUCUMOCTEN B peallbHBIX MpoLeccax 1
ABNCHUIX. Apudmerndeckue oneparnuu Hag GyHkusMu. Crnoxxnas GyHkuus (kommnosunus). [Tons-
Tema 3‘}‘ PyHKUHH, THE O HEMPEPHIBHOCTH (QYHKIIUH.
HX CBOMCTBA MTPA- 5 | Opparneie pynkimn. OGIACTh ONPEENCHAS W 06IACTh 3HAYCHHUIT 06paTHON (yHKIHH. [ paduk 06-
puxn paTHOU QYHKIIUH.
IIpakTHyecKue 3aHATHSA 8
1 | Ilpumepsl 3aBUCUMOCTEH MEXIy MEPEMEHHBIMU B pEANIbHBIX MPOLECCaX U3 CMEXKHBIX AUCLUIIIUH. 5
[TocTpoenne u uteHne rpaduKoB PyHKITHIA.
2 | O6parHbie QYHKITUU U UX TPAPUKH. 2
3 | IIpeobpazoBanus rpaduka GyHKINU. 2
4 | 'apmonnueckue konebanus. [lpuknannsle 3a1a4n. 2
Conepxanue y4eOHOro Marepuasa
1 | Onpenenenust QyHKIHIA, NX CBOWCTBA U IpaUKH.
Tema 3.2. CTeneHHbIE, " >
2 | [IpeobGpazoBanms rpadukos. [lapanienbHblil TEPEHOC, CHMMETPUSI OTHOCUTEIILHO OCEH KOOpAMHAT U 1
floKasaTelIbHbIe, J10- CUMMETpPHUS OTHOCHTEIBHO Hayalla KOOPAWHAT, CHMMETPHSI OTHOCUTENIFHO MPSIMOM Yy = X, pacTske-
rapupmMuyeckue u N
IPHIOHOMETPHUCCKHE HUE U C)KAaTUE BJIOJIb OCEH KOOPJMHAT.
bymKimm, OBpaTHbIe IIpakTuyeckue 3aHATHSA _ - _ - 8
TPHIOHOMETPHYIECKHE 1 HCCJ‘I?HO]E&HI/IG (byIV{KI_[I/II/I. CpoiicTBa JIMHENWHOW, KBaJpaTHUYHOH, KyCOUHO-IMHEHHON 1 JIpOOHO-
dyBHKITHH nuHelHoW ¢ynkuuid. HenpepsiBHbIe M nepuonudeckue GpyHkiuu. CBOHCTBa U rpaduKu CUHYCa, KO- 6
CHHYCA U KOTAHI€HCa.
2 | OOpaTHbBIE TPUTOHOMETPHUYECKUE (PYHKITHH. 2
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Pasnen 4. YpaBHeHUs1 1 HepaBeHCTBA 20
Conepxxanue y4eOHOro Marepuasa
1 | YpaBHeHus u cuctemsbl ypaBHeHUN. PannoHanbHble, HUppallMOHANbHbIE, MIOKAa3aTebHbIE U TPUTOHO-
METPUYECKUE YPABHEHUS 1 CUCTEMBI. 1
2 | PaBHOCHIIBHOCTD ypaBHEHUM, HEPABEHCTB, CUCTEM.
OcCHOBHBIE MTPHEMBI X pelIeHus (pa3IoXKeHHe Ha MHOXKUTEIU, BBEJACHUE HOBBIX HEM3BECTHBIX, MOJI-
Tema 4.1. YpapHerus CTaHOBKA, TpaUIeCKUil METON).
" CHCTEMBI YPABHE- [ TThakrnueckue 3anstus 10
HHH. 1 | Kopnu ypaBHeHwmii. PaBHocunbHOCTH ypaBHeHUH. [IpeoOpazoBanme ypaBHCHHIA. 2
2 | OCHOBHBIC TPUEMBI PEIICHUS YPABHEHUH. 2
3 | Pemenue cucrem ypaBHEHUIl. 2
4 | TlokazarenbHbIe, IOTapu(PMUIECKHUE YPaBHEHUS 2
5 | TpuroHomMeTpHUECKUE YpaBHEHUS 2
Copep:xxaHue y4eOHOIro Mmarepuaja
1 | HepaBencrBa. PamnyionanbHble, HppalMOHaiIbHbIE, TOKA3aTEIbHBIC U TPUTOHOMETPUYECKHE HEPaBEH- 1
Tema 4.2. HepaBeHcT- COTBa'
CHOBHBIE IPUEMBl pEIICHUS] HEPABEHCTB.
pa. IpakTHyecKue 3aHATHS 4
1 | [loka3arenbHble, JOrapupMHUUECKUE HEPABEHCTBRA 2
2 | TpuroHomMeTpr4ecKue HEPABECHCTBA 2
Conepxanue y4eOHOro Marepuasa
Tema 4.3. Ucnoaab3o- | 1 | Mcnons3oBaHue cBOICTB M rpadukoB QyHKIUI IpU pelIeHUH YpaBHEHHUH 1 HepaBeHCTB. MeToa HH-
BaHNe CBOWCTB U TEpBAJIOB. 2
rpa¢gukoB pyHKIUIA N300pakeHre Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEUICHUH ypaBHEHUN U HEPABEHCTB C IBYMSI
NP pelieHHH YpaB- MEPEMEHHBIMHU U UX CHCTEM.
HeHUil 1 HepaBeHCTB. | [IpakTnyeckue 3aHaTHS 2
1 | Hcnonb3oBanne cBOWCTB M rpadKoB (DYHKITAN JUTsl pEIICHUST YpaBHEHUN U HEPABEHCTB. 2
Pasnen 5. KomOnnaropuka, cTaTUCTHMKA U TEOPHsI BEPOSITHOCTH 28
Tema 5.1 Coaepxkanue yueOHOro MaTepuajia
JJjieMeHTBI KoMOuHa- | 1 OcHOBHBIE TIOHATHSI KOMOMHATOPUKH: TIEPECTAHOBKH, 3aJa4M HA MOJCYET YHCIIa Pa3MEIICHHH, T1e- 8
TOPUKH pecTaHOBOK, coueTaHuii. Pemenue 3a1au Ha nepeOop BapuaHTOB.
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2

| ®dopmymna bunoMma Herotona. CroiicTBa OMHOMUHAIBHBIX KOdh ummerToB. TpeyronpHuk [Tackas.

IIpakTHyeckue 3aHATHSA 6
1 | Ucropus pa3Butus KOMOMHATOPUKH,E€ POJIb B Pa3IUYHBIX chepax 4eloBEeUECKOU KUZHEIACATEIbHO-
cru. IlpaBuna komOuHatopuku. Pemenre koMOMHATOPHBIX 3aaa4. Pa3Merenus, coueTanus u mepe- 2
CTaHOBKH.
2 | bunom Herorona u tpeyronbuauk Ilackais. 2
3 [Ipukagnbie 3a1a4m. 2
Copep:xxaHue y4eOHOIro Mmarepuaja
1 | CobbITHe, BeposTHOCTh COOBITHS. CIIOKEHHE U YMHOXKEHHE BEPOSITHOCTEH 4
2 | [lonsaTre o HE3aBUCUMOCTHU COOBITHI. JluCKpeTHas cirydaiiHasi BEJIMYMHA, 3aKOH €€ pacIpeiesiCHHUs.
Tema 5.2. UrcnoBble XapaKTePUCTHKH TUCKPETHOW CIydaifHON BennuuHbL. [ToHsITHE 0 3aKOHE OOJIBIITNX YHCEI.
DuemeHThI Teopun | IlpakTHyeckue 3aHATHSA 6
BEPOSATHOCTH 1 Knaccuueckoe onpeznenenue BepossiTHOCTH. CBOMCTBA BEPOSITHOCTEH, TEOpeMa O CyMME BEpOSITHO- 2
ctei. ClI0’)KeHHE U YMHOKEHUE BEPOSTHOCTEN.
2 | Beruucienue BepOSTHOCTEH. 2
3 [Ipuknaguelie 3a1auu. 2
Copep:xxanue y4eOHOIro MmaTepuaJja
T 1 | IIpencraBienue MaHHBIX (TaOJIHIIBI, AUArpaMMBbl, TpadHKu), reHepaibHasi COBOKYITHOCTb, BHIOOpKA, 2
ema 5.3. cpenHee apupmernyeckoe, meauana. [lonsrue o 3agayax MaTeMaTHUeCKOW CTaTHCTUKH. PemieHue
DJIeMeHThI MaTeMa-
IHECKOl CTATHCTHH MPAKTUYECKHUX 3a/1a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
IlpakTHyeckne 3aHATHSA 2
1 | IIpexacraBienue YnCIOBBIX JaHHBIX. [IpukinagHbie 3a1aun 2
Pa3znea 6. Hauayia MmaTeMaTH4€eCKOr0 aHAJIN3A 48
Conepxanue y4eOHOro MaTrepuasa
1 CriocoOBI 3a7aHus, CBOMCTB YMCIOBBIX ITOCIIEN0BATEIHLHOCTEH.
2 | Ilonarue o mpenene mocienoBarenbHOCTH. CyIIeCTBOBaHME Mpejesia MOHOTOHHON OTpaHHYEHHOM 2
Tema 6.1. IlocaenoBa- MOCIEIOBATEILHOCTH
TeJbLHOCTH 3 | CymmupoBaHue mocieaoBaTeIbHOCTEH. beckoHeuHO yOBIBalOIIasi TeOMETPUYECKasi IIPOTPECCHS U €€
CyMMa.
IIpakTHYecKHe 3aHATHA 4
1 | YucnoBas mocnenoBaTelbHOCTh, CIIOCOOBI €€ 3a/JaHusl, BBIYUCIICHUS YWIEHOB IOCIEI0BATEIbHOCTH 2
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2 | ITpenen mocnenoBarenbHOCTH. beCKOHEUHO yOBIBAIOIIAsi T€OMETPHYECKAst TPOTPECCHS. 2
Conepxxanue y4eOHOro Marepuasa
3 | [lonarue o MpOU3BOAHOM, €€ TeOMETPUIECCKUN U GU3UYECKUN cMBICH. [Ipon3BoHAs AIeMEHTapHBIX
(byHKIHH.
4 | YpaBHeHHE KacaTeabHOHN K rpaduKky GyHKINH
5 | [IpousBoaHbIe CyMMBI, pa3HOCTH, TPOU3BEACHNUS, YACTHBIE.
6 | [Ipon3BOaHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHA. 12
7 | [IpuMeHeHne MPON3BOTHOM K MCCIIEAOBAHNIO (DYHKIIMI M ITOCTPOCHHIO TPa(UKOB.
8 | IlpousBoaHble 0OpaTHBIX GYHKIMH M KOMIO3ULIUHU (YHKITHIL.
Tema 6.2. Iponssox- 7 | IlpuMepsl UCIIOJIB30BAHUS MPOU3BOIHON AJI HAXO0XKACHUS HAUITYUIIETO pPEeUIeHHs TPUKIIaJHBIX 3aja-
Has Jax.
8 | Bropas nmpou3BojHas1, €€ TeOMETPUICCKUN U HU3UICCKUN CMBICIT.
9 | HaxoxaeHue CKOpocTH Ajisl Mpolecca 3aaHHoro GopMyioii u rpaduxom.
IlpakTHyeckne 3aHATHSA 10
1 MexaHW4YeCKUi U TEOMETPUUYECKHII CMBICT IPOU3BOJIHON. Y paBHEHHE KacaTeIbHOW B OOIIIEM BHJIC. 4
2 | IlpaBuna u popmynsl nuddepeHunpoBanmsi, TabaMIIa TPOU3BOIHBIX TEMEHTAPHBIX (DYHKITHIA 2
3 UccnenoBanue QpyHKIui ¢ momompio Mpou3BogHOW. HaxoxkaeHne HanOoJbIIero, HaMMEHBIIETO 4
3HAYEHUS U IKCTPEMAIBbHBIX 3HAUCHUHN ()yHKITHIA.
ConepxxaHue y4eOHOro Marepuasa
1 | IlpumeHeHmne onpeieIeHHOr0 HHTerpaia AJisl HaX0KJIeHUs TUIoNIaId KPUBOJIMHEHHON Tpanennu. 12
2 | ®opmyna Heiotona-JleiibHuna.
Tema 6.3. Ilepoo6- | 3. | [IpumMepsl npuMeHeHHsI UHTErpajia B (PU3UKE U TEOMETPHH.
pa3Has u uHTerpan | IlpakTuyeckue 3aHATHS 8
1 | Murerpan u nepooOpaszHasi. 2
2 Teopema Hprorona-JleiiOnua. 2
3 | [lpumeHeHre WHTErpajia K BRIYUCICHUIO (PHM3UYECKHUX BEIHYWH U TUIOIIATICH. 4
Paznen 7. I'eomerpust 58
Copep:xxaHue y4eOHOro MmaTepuaJja
Tema 7.1. 1 | B3aumHOe pachoyioXeHHe JBYX MPSIMbIX B MPOCTpPaHCTBE. [lapauiebHOCTD MPSAMOM U TUIOCKOCTH.
IIpsiMble U ILIOCKOCTH ITapanneasHOCTh MIIOCKOCTEA. 6
B IIPOCTPAHCTBE 2 | [leprieHAMKYIAPHOCTH NPAMOM M TUIOCKOCTH. [lepneHauKysp U HaKJIIOHHAs. YTOJI MEXy IPSIMON U
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IJIOCKOCTBIO. JIBYrpaHHBIM yrojl. YTOJd MEXAY IUIOCKOCTAMH. [leprneHauKyIsipHOCTh ABYX IJIOCKO-
CTEH.

I'eomerpuueckue npeodpa3oBaHus MPOCTPAHCTBA: NApAJJICIbHBINA IEPEHOC, CUMMETPHSI OTHOCUTENb-
HO iockoctu. [lapamnensHoe npoektupoBanue. Inomans oproronanbHoOM nmpoekuuu. M3obpaxenue
MIPOCTPAHCTBEHHBIX (QUTYP.

IIpakTHYecKHe 3aHATHA 14
1 | Ilpu3Haku B3aMMHOTO PACIIOJIOKEHUS MPSIMBIX. YTOJI MeXAy NpsMbIMH. B3anmHoe pacmososkeHue 2
IPSIMBIX U IIJIOCKOCTEH.
2 | [lepnenaukymnsap v HAKJIOHHAS K TUIOCKOCTH. YTOJ MEXAY MPSMOHN U TIIOCKOCTHIO 2
3 | Teopembl 0 B3aMMHOM PacHoOJI0KEHUU NPSAMON U IIOCKOCTH. Teopema o Tpex neprneHAnKyIspax. 2
4 | Ilpu3Haky U CBOMCTBA NapaJlUIENIbHbBIX U NEPIEHIUKYISIPHBIX MNIOCKOCTEH. 2
5 | PaccTosiHUME OT TOYKH JI0 TUIOCKOCTH, OT MPSMOM 10 MIIOCKOCTH, PACCTOSHUE MEXKIY TIOCKOCTSIMH, 4
MEXY CKPEIMBAIOIIUMUCS MPSIMBIMHU, MEX]Ty TPOU3BOJIILHBIMU (PUTYpaMH B TPOCTPAHCTBE.
6 | [TapamrensHOE MPOSKTHPOBAHWUEH €T0 CBOWCTBA. TeopeMa O TUIOMIAAM OPTOTOHAIBLHOW MPOEKIIUU 9
MHOTOYToJibHUKa. B3aMHOE pacnosioskeHue NpoCTPaHCTBEHHBIX UTYP.
Conepxanue y4eOHOro Marepuasa
1 | Bepmunsl, pebpa, rpanu MHOrOrpaHHuKa. Pa3Beprka. MHOTOrpaHHBIC YTIIBI. BBITTyKIIbIE MHOTOTpaH-
Huku. Teopema Dilsiepa.
2 | [Ipusma. [Ipsimas u HaknonHas npusma. [lapamienenunen. Ky6. [Tupamuzaa. [IpaBunsHas nupamuia. 6
VYceuennas nupamuaa. Terpadap
Tema 7.2. 3 | Cummerpus B KyOe, B mapajuienenunene, B npusme u nupamuae. CedeHus Ky0a, Ipu3Mbl U THPaMH-
MHOrorpaHHuKH
JBL.
4 | IlpencraBieHue 0 MPaBUIIbHBIX MHOTOTPaHHUKAX (TETpa’ipe, Ky0e, OKTa’ipe, T0AEKadApe).
IlpakTHyeckne 3aHATHSA 4
1 | Paznuunble BUAbI MHOTOrpaHnHUKOB. VX n3o6pakenus. CedeHus, pa3BepTKH MHOTOTPAaHHUKOB 2
2 | Bugel cumMmetpuii B mpoctpancTBe. CUMMETPHUST MHOTOTPAHHUKOB. 2
Copep:xxaHue y4eOHOro MmaTepuaja
1 | Hununap u koHyc. YceueHHbIN KOHYC. OCeBbI€ CEUEHUSI U CEUEHHUs, NapaJuIeIbHble OCHOBAHUIO. 4
Tema 7.3. Tena u no-
2 | ap u cdepa, ux ceuenus. KacarenbHas miIockocTs K chepe
BEPXHOCTH BpallleHUs
IlpakTHyeckne 3aHATHSA 2
1 | CuMMeTpHs Te BpallleHusl. 2
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Copep:xxaHue y4e0HOro MmaTepuaJja

1 | O6wem u ero usmepenue. Muterpansaas Gpopmyna oobema. @opmynsl o0beMa Kyoa, IpsIMOYTOIbHO- 2
Tema 7.4. U3mepenust ro napajuieJenumnena, Npu3Msl, IIKHAPA U KoHyca. DopMyInbl o0beMa mapa 1 ionanu chepsl.
B reOMeTpHH 2 | IlopgoOue tes. OTHOMIEHHE IUIOLIAeH TOBEPXHOCTEH U 00bEMOB MOAOOHBIX TEIL.
IlpakTHyeckne 3aHATHSA 10
1 | Brruncnenue miomaaei u 00eMoB. 10
Copep:xxaHue y4eOHOro MmaTepuaja
1 IIpsmoyronbHast (AexapToBa) CUCTEMa KOOPAMHAT B IpocTpaHcTBe. DopMyna pacCcTOSIHUS MEXIy
JBYMsI TOUKaMH. Y paBHEHHE C(HEPBhI, INTOCKOCTH U TPSIMOM.
2 | Bexropel. Monyns BekTopa. PaBeHCTBO BekTOpoB. CII0KEHHME BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 2
qucio. Pa3noxxeHne BEKTopa 10 HalpaBiIeHUsIM. YTo Mexay BekTopaMmHu. IIpoekus BekTopa Ha 0Ch
3 | Koopaunats! Bektopa. CkansipHoe mIpou3BeieHue BEeKTOpoB. Mcronb30BaHne KOOPIMHAT U BEKTOPOB
Tema 7.5. Koopauna- IIPYU PELICHUU MAaTEMAaTHYECKUX M IPUKIAAHBIX 3a0a4.
ThI H BEKTOPbI T 8
PAKTHYECKHE 3aHATHSA
1 | leiictBus ¢ BekTopamu. JlekapToBa crucTemMa KOOpJMHAT B MPOCTPAHCTBE. 2
2 | YpaBHEHHE OKPYKHOCTH, C(hephl, IIIOCKOCTH. 2
3 | PaccrosiHue mexay Toukamu. JlelicTBUS ¢ BEKTOpaMU, 3aIaHHBIME KoopauHaTamu. CKalsspHOE TIPO- 2
W3BEJCHUE BEKTOPOB.
4 | BekTopHOE ypaBHEHUE MPSIMOU U TJIOCKOCTH. Vcronb3oBaHne BEKTOPOB MPH JA0KA3aTENbCTBE TEOPEM 5
CTEPEOMETPUHU.
IIpomesicymounas ammecmayus 6 popme sxK3amena
Bcero 234

TemaTuka HHAUBUAYAJIBHBIX IPOEKTOB

CoNo~WNE

OOBbeMBI 1 IO TOBEPXHOCTEH MPABIIILHBIX MHOTOTPAHHUKOB M TEJ BPAIICHHUS.
MatemaTnueckuii OUITbIpI.

I'eomerpuueckue GopMbI B HICKYCCTBE.

['eoMeTpuyeckre MOICIIN B €CTECTBO3HAHUM.

KommiekcHble uncna 1 uX poJib B MaTeMaTHKE.

CuMmMeTpus B IpUpOJE.

3aragku Luknouas.

duHaHcoBas MaTeMaTHKa.

[[TapHUpHBIE MEXAHU3MBI.
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10. Maremaruka 6e3 ¢hopmys, ypaBHCHU U HEPABEHCTB.

11. nTerpan u ero npuMEHEHHUE B )KU3HU YEJIOBEKA.

12. I'padbt 1 UX UCTIOJIb30BAHUE.

13. Matpuynas anreOpa B 5JKOHOMHKE.

14. [lepeBo 3HaHui (anredpa).

15. 3aragku nupamMuiabl.

16. Benukue oTKpBITHS (MAaTEMAaTHUKH ).

17. Bupycsl u 6aktepuu (I'eomerpudeckas popma, pacriosiosKeHUE B IPOCTPAHCTBE, POCT YUCICHHOCTH).
18. 3amaun Mexannyeckoro npoucxoxacHus. (I'eomeTpust Mmacc, SKCTpeMallbHbBIE 33/1a4M ).
19. Ponb 1 MeCTO MaTeMaTUKH B HHPOPMAIIMOHHBIX TEXHOJIOTHSX.

20. 3aranounsiii Mup (HpakTaoB.

21. 3onoTtas mpomnopuusi.

22. 3HakoMCTBO ¢ Tpadamu.

23. I'pacbl ¥ uX IpUMEHEHHUE B apXUTEKTYpeE.

24. DneMeHTbI CTaTUCTUKH.

25. Bennkue MaTeMaTHKU ¥ UX BEJIMKUE TEOPEMBI.
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3.YCJIOBHUSA PEAJIU3AIIMATIPOT PAMMBI YYEFHOU JUCIATLIAHBI

B umemsx peanuzanuu KOMIIETEHTHOCTHOTO MOAXOAAa MPHU W3YYEHUU JAUCHUILIMHBI
OVY/1.10 MaremaTrka UCHOIB3YIOTCS AKTUBHBIE U MHTEPAKTUBHBIC (POPMBI TIPOBEICHUS 3aHSI-
TUH (JIETOBBIE UTPBI, PA300p KOHKPETHBIX CUTYAIIMH, KPYTJIbIe CTOJIBI, METO/ TIPOEKTOB, ""M03-
roBoil mrypM", paboTa B MaJbIX IrpyIIax, MyJbTUMEIHA-IPE3CHTAIIH, TBOPUECKUE 3a/1aHM)

[Ipumenenne Ha y4yeOHOM 3aHATUU aKTUBHBIX U MHTEPAKTUBHBIX (pOpM pabOThI, CTH-
MYJHPYET MO3HAaBaTEbHYI0 MOTHUBAIIUIO O0YYaIOIIUXCs, IIOMOTaeT MOJIepKaTh MOTHBALIUIO
o0ydaromuxcsl K MOJIyYEHUIO 3HAHWM, HaTa)KMBAHUIO TMO3UTHUBHBIX MEXJIMYHOCTHBIX OTHO-
IICHHI, TTOMOTaeT YCTAaHOBICHUIO JOOpoXkenaTenpbHol atMocdeprl. MHUIIMUpPOBaHUE U TIOJI-
JIepKKa UCCIIEI0BATEIbCKOM JIEATENbHOCTH 00YYaIOIIMXCs B paMKaxX peaau3aluyd UMH UHAH-
BUAYQJIBHBIX M TPYIIOBBIX HCCIEI0BATEIBCKUX MPOEKTOB, AT BO3MOXXHOCTH MPHOOpECTH
HaBBIK CaMOCTOSITENIbHOTO pelIeHHs MpoOIeMbl, HaBbIK T€HEPUPOBaHUs U opopMIiIeHUs COO-
CTBEHHBIX HJI€H, HAaBbIK YB)XUTEIBHOTO OTHOIICHHUS K YY>KUM HJIESIM, HABBIK MYyOJIMYHOTO
BBICTYIUICHHUS [I€pel ayIuTOpre, apryMEHTUPOBAHUS U OTCTauBaHUsl CBOCH TOUKH 3PEHUS.

JU1st TO3UTUBHOTO BOCHPUATHUS 00yJarOIUMUCS TpeOOBaHMIA MPEToaaBaTeis, IpUBJe-
YeHHs] X BHHMaHUS K 00CyXJIaeMoil Ha 3aHsITUM MHGOpMalUH, aKTUBU3ALMM MX TO3HaBa-
TEJILHOM JESATETbHOCTH HA YYEOHBIX 3aHATHUAX MEXKIY INPEroAaBaTesieM U 00y4aroIUMHCS
YCTaHaBIIMBAIOTCS JOBEPUTEIbHBIE OTHOILICHUSI.

Ha yueOHOM 3aHSATHM COONIONAIOTCS OOLICTIPUHATHIE HOPMBI MOBEIACHMS, MpaBUIIA
oOmieHust co crapmuMu (TIpernoiaBaTesieM) U CBEPCTHUKAMH (00y4YarOMUMHUCS ), TTPUHITUATIBI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3AIIH.

3.1. TpeboBaHHMsA K MUHUMAJIBHOMY MAaTE€PHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0

Peanuzamust mporpammbl  yueOHOW AMCHUIUIMHBI OoOecrieueHa y4eOHBIM KaOMHETOM
MaTEeMaTHKH, OCHAIIEHHBIM CIIEAYIOIUM 000pyI0BAaHUEM:

IlepeyeHb yueOHO-HATJIAAHBIX OCOOMIi:

IInakarsl 1o Temam: « TpUTOHOMETPUYECKHE YPABHEHUS U HEPAaBEHCTBAY, «DyHKIUY,
WX CBOMCTBA U Tpadukn», « Tpuronomerpuueckue QGyHKIUN», «KMHOTOYrOasHUKNY. Pa3na-
TOYHBIN MaTepual. MylnbTHMEIUHHBIE MATEPUATIBI, CXEMBI, CTIPAaBOYHBIC Ta0IUIIBI. CTEHIBI
(Yronok BeimyckHuKa, O MaTeMaTUKe U MaTeMaTUKaX, YTOJOK OXpaHbl TPy1a, Y YHCh,
YUUTBCHA).

OcHalEeHHOCTh 000PyI0BAHUEM

UepTrexkHble THCTPYMEHTHI (LIUPKYJIb, TUHEHKA, TPEYTOJIbHUK, TPAHCTIOPTHUD).

[TK, mynsTUMeuiitHOE 000py0BaHUE

Komnerorep - 1 wt., MyapTuMeana npoeKkTop (IEpeHOCHON) — 11IT., 3KpaH NpOeKIu-
OHHBIN (TTepEeHOCHON) — 11IT.

Y4eOHast MeOeTb: CTOJBI, CTYIIbs, IOCKA MEJIOBAasI.

IIporpammHoe odecrieueHue:

Microsoft Windows (norosop Ne 7810 oT 13.09.2021 hi (o)
13.09.2022), Microsoft Office Professional Plus (morosop Ne 7810 ot 13.09.2021 o
13.09.2022), Zoom (GecriiaTHasi BepcHsi) - CBOOOJHO pPacIpOCTPaHSIEMOE IMPOrPaMMHOEC
obecrnieueHue.

3.2 UudopMmanuonHoe odecrieyeHne peaau3alnu NporpaMmbl

Jlnst peanu3aly nporpaMMbl Y4eOHON TUCIMITIMHBI OMOIMOTEYHBIN (DOH]T UMEET I1e-
YaTHBIC, JICKTPOHHBIE 00pa30BaTeNbHbIC U HHPOPMAITMOHHBIC PECYPCHI.

3.2.1 OcHOBHbIE HCTOYHUKH:

1. boromonos, H. B. Martemartuka : yd4eOHHK 111 CpeHETO MpOo(dhEeCcCHOHATIBLHOTO 00-
pazoBanus / H. B. boromoros, I1. . Camoitienko. — 5-e u3n., nepepad. u gorn. — Mocksa :
NznarensctBo FOpaiit, 2021. — 401 ¢. — (IIpodeccuonanpHoe odpa3zoBanue). — ISBN 978-
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5-534-07878-7. // OOpaszoBarenpnass  mnatgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/469433 — TekcT : 37€KTPOHHBIIA.

2. ITaBmrouenko, 10. B. Maremaruka : y4eOHUK U TIPaKTHKYM ISl CpeaHero mpodec-
cuoHanmpbHOro oOpaszoBanms/ 1O. B. [laBmrouenko, H. . Xaccan ; mom oOmiei penakiueit
1O. B. [1aBntouenko. — 4-e wu3z., mepepad. u gon. — Mocksa : M3garensctBo FOpaiir,
2021. — 238c.— (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-01261-
3.//O6pazoBarenpHas mardgopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/469708 —
TeKCT : AIEeKTPOHHBIN.

3.2.3 JlonoTHUTEIbHbIE HCTOYHUKH .

1. boromonos, H.B. Maremaruka: yueonuk mist CI1O [Tekcer: DnaexkTpoHHBIN pecypc]:
VYuebnuk / H. B. boromosos. - 5-e u3na., nep. u 1o1m. - DIeKTpoH. aaH.col. - M: M3natenscTBo
IOpaiit, 2018. - 401 c. - (IlpodeccuonanbHoe obOpasoBanme). - http://www.biblio-
online.ru/book/D70C4F85-E465-42CA-BBD3-F7EC185EB415

2. Kpemep, H. III. MatemaTuka st KOJUIEDKEH: ydeOHOE MOCOOME IJI CPETHEro
npodeccuonanbHoro oopasosanus / H. L. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman;

noxa penakmueit H. 1. Kpemepa. — 10-e u3a., nmepepad. u mon. — Mocksa: M3naTenbcTBO
HOpaiir, 2019. — 346 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-05640-
2. — Tekcr: osmextponnsii // DBC IOpaiit [caiit]. — URL: https://www.biblio-

online.ru/bcode/445990

3. Tarapaukos, O.B. Maremaruka: yaeOnuk mansa CIIO [Tekcr: DnekTpoHHBIN pe-
cypc]: Yuebnuk / O. B. Tarapaukos. - DnektpoH. nas.col. - M: UznarensctBo KOpaiit, 2018.
- 450 C. - (TTpodeccronansuoe  oOpa3oBaHuE). - http://www.biblio-
online.ru/book/C5CE6CBE-1780-4B37-9A97-B1011D00AEFC

3.2.2 UndopmanmoHHbIEe PecypChl:

1. http://energy.bmstu.ru/gormath/mathan2s/mainlist.ntm - Maremaruka

2. http://www.bymath.net/index.html - MaremaTrka

3. http://www.mathelp.spb.ru/index1.htm - JIekiuu mo BbICIICi MaTeMaTHKE
4. http://www.intuit.ru/courses.html - Maremaruka
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHHS YYEBFHOHN

TACIATITAHBI

PesynbTaTsl 00yyeHus
(3HAHUsI, YMEHUA)

Kpurepun oueHku

MeToabI OlIEHKH

Ymemny:
BBITIOJIHATE  apU(METUUYECKHUE | BBIMOIHSACT apruMETHUYe- | BHITIOJHEHHUS TPAKTUYECKHUX
JEUCTBUSI, COYETast YCTHbIE W | CKUE ACHCTBUs, coueTas pabor, CaMOCTOSITEIBHBIX

NUCbMEHHBIE TPUEMBI, IMPHUMeE-
HEHHE BBIYMCIUTEIbHBIX YCT-
pPOWCTB; HAXOAWTh 3HAYECHUS
KOpHS HaTypaJbHOM CTEIEHH,
CTENIEHU C PALMOHAIBHBIM IIO-
KazareineMm, Jorapupma, HUC-
HOJb3ys. TNPU HEOOXOAUMOCTH
BBIYUCIUTENbHBIE  YCTPOUCTBA,
H0JIb30BAaThCs OLIEHKOM M IpH-
KHAJKOW TpU MPAKTHYECKUX pac-
yerax

YCTHBIE U INCbMEHHBIE
IIPUEMBI, IPUMEHEHUE BbI-
YUCIIUTENIBHBIX YCTPOUCTB;
HaXOJUT 3HAUYEHUsI KOPHSI
HaTypajibHOMW CTENEHHU,
CTENEHH C PALIMOHAIBHBIM
ToKazaTesem, Jorapudma,
UCTOJB3Ys MPU HEOOXO-
JUMOCTH BBIYHCIIUTEb-
HBIE YCTPOMCTBA; IOJIb3Y-
€TCA OLIEHKOW U MPUKHU/I-
KOU IIpU IIPAKTUYECKUX
pacuerax

padoT, MPOBEPOYHBIX PabOT

MPOBOAMTH 1O M3BECTHBIM (hop-
MyJIaM ¥ TIpaBHJIaM Mpeodpaso-
BaHUSI OYKBEHHBIX BBIPAKCHHUH,
BKITIOYAIOIIUX CTENCHH, pajiu-
KaJbl, JIOTapu(Mbl U TPUTOHO-
MeTpuiecKre yHKIIMU

MIPOBOJIUT IO U3BECTHBIM
dhopmynaM 1 IpaBUIaM
npeoOpa3oBaHus OyKBEH-
HBIX BBIPKCHHUM, BKITFO-
YAIOIIUX CTETICHU, PaIu-
KaJIbl, JIorapu(MbI U TPU-
rOHOMETpUYeCcKHe (QyHK-
02078

BBITTOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOUYHBIX paboT

BBIUYUCIIATH 3HAUYCHUSA YHUCIIOBBIX
U OyKBEHHBIX  BBIPAKCHHUH,
OCYIIECTBJISIS HE0OXO0TUMBIE
MOJICTAHOBKM H TIpeoOpa3oBa-
HUA

BBIUUCIISCT 3HAUCHHS YH-
CJIOBBIX U OYKBEHHBIX BbI-
paXXEHUH, OCYLIECTBIIASA
He0OXOIUMBIE ITOACTAa-
HOBKH U IpeoOpa3oBaHus

BBITTOJIHEHUST TPAKTUYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOYHBIX paboT

OTpeeNiATh 3HAaUCHUE (PYHKIIUU
[0 3HAUEHUIO aprymMeHTa IpH
pPa3IUYHBIX crocobax 3aJaHus

byHKIIUU

OIIpeeIIsIeT 3HAUCHHE
(GYyHKINU TIO 3HAYEHUIO
apryMeHTa Ipy pas3iind-
HBIX CIIOCO0aXx 3aJaHus
byHKIIH

BBITTOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOYHBIX PabOT

CTpPOUTH TpadUKN HU3YICHHBIX
byHKIMMA

CTPOUT TpauKH H3ydeH-
HBIX (QYHKITUH

BBITTOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, NpOBEpOUYHBIX paboT

OINKCHIBATh TO TpaduKy TOBe-
JIeHUEe W CBOMCTBAa (DYHKIIMIA,
HaxoJUTh 1O TpaduKy QyHKIIUN
HauOoNbIINE M HAaUMEHbINNE
3HAYCHUS

OMHUCBHIBACT IO TpaduKy
MOBEJICHUE W CBOMCTBa
GyHKIMA, HAXOOUT IO
rpaduky GYHKIIUU Hau-
Oo/lbpIIE W HaUMEHBIINE
3HAYCHUS

BBITTOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOYHBIX PabOT

pemiaTtb ypaBHEHMs, IPOCTEH-
M€ CUCTEMBl YPABHCHHM, HC-

pelaeT ypaBHEHUs, MPO-
CTEUIIINE CHUCTEMbl YpaB-

BBIITIOJIHCHHA TPAKTUUCCKHUX
pabor, CaMOCTOSITEIIbHBIX
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MOJIB3ysl CBOMCTBA (YHKIMHA H
ux rpaduxu

HEHUH, HCMOJb3ys CBOMi-
cTBa (YHKIMHA ¥ HX Ipa-
buxu

padoT, MPOBEPOYHBIX PabOT

BBIYHCIIATh MPOU3BOJHBIE 3Jie-
MEHTapHbIX (QYHKIMI, HCHOJb-
3ys CIIPABOYHBIE MATEPUATIBI

BBIUUCIIACT TPOU3BOIHBIC
AJIeMEHTapHBIX (D YHKIIUH,
HCIIONB3ys.  CIPaBOYHEIE
MaTepHaIbl

BBITTOJIHEHUST TPAKTUYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOUYHBIX paboT

UCCIIENOBATh B MPOCTEUIMX
ciydasix (pyHKUIMH Ha MOHOTOH-
HOCTh, HAXOJIUTh HAHOOJbIINE U
HalIMEHbIINE 3HAYCHUsS (QyHK-
Ui, CTpouTh rpaduku MHOrO-
YICHOB C HCIIOJIB30BAHMEM all-
napara MaTeMaTH4ecKoro aHa-
am3a

ucciaeayer B IPOCTEHIINX
cinydasx (YHKIUH HA MO-
HOTOHHOCTb, HAXOJHT
HauOOJbIINEe U HAUMEHb-
mMe 3Ha4YeHus (YHKIMH,
CTPOUT TpauKu MHOTO-
YJICHOB C UCIOJIb30BAHUEM
arnmapara MaTeMaTH4ecKo-
r0 aHAJIN3a

BBITTOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOUYHBIX paboT

pemath palroHalbHbIE, TOKa3a-
TeJIbHBIE W JlorapupMUUEcKue
YpaBHEHHUS U HEPABEHCTBA

pemaer  parroHaIbHBIE,
IIOKa3aTCJIbHbIE U JIOra-
pudmudeckue ypaBHEHUS
1 HEPaBEHCTBA

BBITTOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOYHBIX PabOT

COCTaBJISITh ypaBHEHHUS IO YyC-
JIOBUIO 33/1a4

COCTaBJISIET YpPaBHEHHUS 10
YCJIOBHIO 3a/1a4u

BBITTOJIHEHUST  TIPAKTUIECKUX
pabor, CaMOCTOSITENTbHBIX
paboT, MPOBEPOUYHBIX PabOT

UCTIOJIB30BaTh JIsi IPUOIINKEH-
HOTO pEIICHUs] ypaBHECHUH U He-
paBeHCTB rpapuecKuil METO.

UCTOJNb3yeT UIs TpuoIu-
KCHHOT'O PpEUICHMs ypaB-
HEHHUHM U HEPABEHCTB Ipa-
(buueckuii MeTox

BBITTOJIHEHUST TPAKTUYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOUYHBIX paboT

n300pakaTb Ha KOOPAWHATHOMN
IUIOCKOCTH MHOXKECTBA pelle-
HUW NPOCTEHIINX YpPAaBHEHUU U
UX CHCTEM

U300pakaeT Ha KOOP/IHU-
HaTHOM IUIOCKOCTU MHO-
KECTBAa pEUICHUN  Ipo-
CTEUIIIUX YpaBHEHUU U HX
CUCTEM

BBITTOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOUYHBIX paboT

pemiate mpocTeiimre KoMOuHa-
TOpPHBIC 3a7a4dl METOJIOM Iiepe-
0opa, a TakKe C UCIOIH30BAHU-
€M HU3BECTHBIX (OpMYII

pelaer npocTermme KoM-
OWMHATOpHBIE 3a7a4ud Me-
TOZOM mepedopa, a Takke
C HCIOJIb30BAaHHEM W3-
BECTHBIX (hOPMYIT

BBITTOJIHEHUST TPAKTUYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOUYHBIX paboT

BBIYHCIIATh B MPOCTEHIINX CIY-
Yasix BEPOSTHOCTH COOBITHI Ha
OCHOBE IIOJICYETAa YHUCJIA HCXO-
JI0B

BBIYHCIISICT B MPOCTEHIIIMX
CIIy4asix BEpPOSITHOCTH CO-
OBITHII Ha OCHOBE IOJICYE-
Ta YUCJIa UCXOI0B

BBITTOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOYHBIX PabOT

pacro3HaBaTh Ha YepTEXax u
MOJETSIX ~ IPOCTPAHCTBCHHBIE
(GOpMBI; COOTHOCHUTH TpEeXMep-
HBIE OOBEKTHI C UX ONMCAHUSAMH,
U300paKeHUSIMHI

pacro3HaeT Ha depTexax
U MOJAENSIX NPOCTPAHCT-
BEeHHbIE (OPMBI; COOTHO-
CHUT TPEXMEpHBIE 0OBEKTHI
C HUX OIIMCaHHuAMH, H30-
OpaKeHUSIMHU

BBITTOJIHEHUS TPAKTUYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOUYHBIX paboT

OINMUCBLIBATH B3aMMHOC PACIIOJIO-
KCHHUC MPAMBIX U IUIOCKOCTEH B

OIMUCBIBACT B3aUMHOC pac-
IMOJIOKCHHUE  TIPIAMBIX U

BBIITOJIHCHHA TPAKTUUCCKHUX
pabor, CaMOCTOSITEIIbHBIX
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IPOCTPAHCTBE

IJIOCKOCTE B MPOCTpaH-
CTBE

padoT, MPOBEPOYHBIX PabOT

AQHAJIU3UPOBATh B MPOCTEUIINX
CIIy4asiX B3aWMHOE PacIIOOXkKe-
HUE 00BEKTOB B IPOCTPAHCTBE

aHaJM3UpPyeT B MPOCTEH-
mrx ciiydadx B3auMHOC
pacroyioxxeHue OOBEKTOB
B ITPOCTPAHCTBE

BBITIOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOYHBIX PabOT

n300pakaTb OCHOBHBIE MHOIO- | H300paxkaeT OCHOBHBIC | BBIIIOJTHEHHUSA IPAKTUYECKUX
TPaHHUKH U KPYTJIbIe TeJa; Bbl- | MHOTOTPAHHUKU M KpYT- | pador, CaMOCTOSITENbHBIX
HOJHATh YEPTEXKU IO YCJIOBUSAM | JIble  Tesa;  BBINOJHSET | padoOT, MPOBEPOUYHBIX PAOOT
3a1a4y 4epTeXXH IO  YCIOBHUAM
3ajau

pelmarh IUIAHUMETPUYECKUE U | pelIaeT  IUIAHUMETPHUYe- | BBIOJIHEHUS IPAKTUYECKUX
OpoCTEHIINEe  CTepeOMETpHUYe- | CKMEe W IpocTelue cTe- | pador, CaMOCTOSITEIIbHBIX
CKME 3aJaud Ha HaxXOXJCHHUE | pEOMETPUYECKUE 3aJaud | paboT, MPOBEPOUYHBIX PAdOT
reOMETPUYECKUX BEJINYMH | HA HAXO0XJEHHE TIeOMeT-

(TvH, YTIOB, IUTOMIAACH, 00be-
MOB)

PUYECKUX BEIWYHUH (JIHH,
YIJIOB, IUIONIAJieH, oO0be-
MOB)

UCIIONIb30BaTh MpPH  pPEUICHUH
CTEPEOMETPUYECKUX 3a]ay IJia-
HUMeTpUYecKre (PakThl U METOo-
bl

UCTIOJNB3YyeT MPH pPEIICHUU
CTEPEOMETPUYECKUX 3a/1au
MJIaHUMEeTpUudecKkue  ¢ak-
ThI 1 METObI

BBITTOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOUYHBIX PabOT

IMPOBOAUTH AOKa3aTCIbHBIC pac-
CYKACHUA B XOJAC PCLICHUA 3a-
Jad

IPOBOJUT JlOKa3aTesIbHbIE
paccyXIeHHsl B XOJEe pe-
HIEHUs 33134

BBITTOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSITEITbHBIX
paboT, MPOBEPOUYHBIX PabOT

3name:

3HAYCHHE MaTeMaTHIeCKOM
HAyKU JJIA pelieHus 3a7ad, BO3-
HUKAIOUIMX B TEOPUU U MPAKTHU-
Ke; IIHUPOTY U B TO XK€ Bpems
OTPAaHUYEHHOCTh  MPUMEHEHUS
MaTEMAaTHYECKUX METOIOB K
aHAJIU3y M HUCCIEIOBAHUIO TPO-
LIECCOB U SBJICHUM B NPUPOJE U
00I111eCTBE;

OCO3HAeT 3HAYCHHUE MaTe-
MAaTU4YECKOW HAyKHd IS
peleHnsl 3aaad, BO3HU-
KaroluX B TEOPUH U MpaK-
THKE;

MMOHUMAET MIUPOTY U B TO
K€ BpeMsa OrpaHHYCH-
HOCTh TPUMEHEHHUS Mare-
MaTHYSCKHX METOJO0B K
aHAIM3y M HUCCIEIOBAHUIO
MPOLECCOB U SBJICHUWA B
npupoje U 00IIECTBE;

BBITTOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSITENTbHBIX
padoT, MPOBEPOYHBIX PabOT

3HAYEHUE MPAKTUKU MU BOMPO-
COB, BO3HHKAIOIIUX B cCaMOM Ma-
TeMaTuke st GOPMHUPOBAHUS H
pa3BUTHUS MaTEeMaTUYECKOU Hay-
KH; UCTOPHUIO Pa3BUTHUS MOHITHUS
yuciia, CO3JaHHsS MaTeMaThye-
CKOr'0 aHalin3a, BO3HUKHOBEHHUS
Y Pa3BUTHUS T€OMETPHUH;

IIOHMMAET 3HAYECHUE IpaK-
TUKH ¥ BOIPOCOB, BO3HU-
KAIOIIUX B CaMOM MareMa-
TUKE A1 (OPMHPOBAHUS
U Pa3sBUTUSA MaTeMaTH4e-
CKOH HayKHU;

3HA€T MCTOPHUIO Pa3BUTHUSA
MOHATHSI YMCIA, CO3/IaHUs
MaTEMaTHYECKOr0 aHaJlx-
3a, BOSHUKHOBEHUS U pa3-
BUTHUS TCOMETPHH;

BBITTOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOYHBIX PabOT
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YHUBEPCAIBHBIA XapakTep 3a-
KOHOB JIOTHKH MAaTEMAaTHYCCKUX
pacCcyXJIeHuil, uX NPUMEHHU-
MOCTBb BO BCeX 00JIACTIX dYelo-
BEUECKOM JeSITEIbHOCTH,

[IOHMMAeT  YHUBEpCaJlb-
HBII XapakTep 3aKOHOB
JIOTUKA MaTeMaTHYECKHX
pacCyXJIeHHI, UX IpUMe-
HUMOCTb BO Bcex oluac-
TAX YEJIOBEYECKOU Hes-
TEIbHOCTH;

BBITTOJIHEHUST  TIPAKTUIECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOUYHBIX PabOT

BEPOATHOCTHBIN XapakTep pas-
JUYHBIX IPOLECCOB OKPYKak0-
IIET0 MHUpa.

OCO3HAE€T BEPOSITHOCTHBIN
XapakTep Pa3IM4HBIX
IIPOLIECCOB OKPYKAIOLIETO
Mupa.

BBITTOJIHEHUST TPAKTUYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOYHBIX paboT
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